MUHUCTEPCTBO OBPA30BAHIS PECITYBJIMKU BEJIAPYCh

5 Yupexaenue 00pa3oBaHust 5
«BEJIOPYCCKUU T'OCYIJAPCTBEHHBIM TEXHOJIOI'MYECKHWN
YHUBEPCUTET»

Ioceawaemcs
/nio 6enopycckoul nayku

XUMHNYECKASA TEXHOJIOI'USA
N TEXHUKA

MarepuaJjbl 10KjI1a10B 90-ii HAYyYHO-TeXHUYECKO KOHepeHIun
npogeccopcKo-npenogaBaTe/;ibCKOro COCTaBa, HAy4YHbIX COTPYAHHUKOB
U ACIIUPAHTOB (C MEKIYHAPOJIHBIM y4ACTHEM)

2-20 ¢eBpans 2026 roga

Munuck 2026



VJIK 005.745 (06)(0.034)

XuMHnYecKkasi TEXHOJIOTUsI U TeXHWKa : Marepuansl 90-ii Hayy.-
TeXH. KOHGepeHIMHn npodeccopcKo-NpenoaBaTeIbCKOro  COCTaBa,
HAy4YHbIX COTPYJHUKOB M AaCMHUPAHTOB (C MEXKIYHAPOJIHBIM YYacTHEM),
Mumnck, 2-20 despans 2026 r. [DnextpoHHbIl pecypc] / bemopyc. roc.
TEXHOJ. YH-T; OTB. 3a u3ganue C. A. KacnepoBuu. — Munck : BI'TY, 2026.
— 515 c. ISBN 978-985-897-385-8.

COopHMK cocTaBlieH [0 MarepuajgaMm JOKJIaJ0B HAyYHO-TEXHHYECKOU
KOH(EepeHIIMN COTPYIHHUKOB bBenopycckoro rocyaapcTBEHHOTO TEXHOJIOTMYECKOTO
YHUBCPCUTECTA, B KOTOPBIX OTPaXCHbI HOBBIC YCIICXU U NOCTHIKCHUSA B TAKUX o0JacTax
UCCIIEJOBAaHHM, KaK OXpaHa OKpYXarollel cpenbl, pa3paboTKa CIIOCOO0B YTHIM3ALUH
Pa3IMYHBIX OTXOJO0B, HUCIOJB30BAHUC OCAAKOB CTOYHBIX BOA TaJIbBAHUYCCKUX
NPOM3BOJACTB BEAYIIMX MpeanpusaTuii bemapycu, moiydeHHe HOBBIX KepaMHYECKUX
MaTCpraJIioB U CO3JaHHMEC BBICOKOOKOHOMHWYHBLIX HCTOYHHKOB 06HICFO OCBCHICHUSA Ha
OCHOBE CBETOJIMOJIOB, HETPAJUIMOHHBIE METOJbl MOJYYEHHS HEKOTOPBIX TBEPIBIX
pacTBOpOB W H3y4YeHHE UX (UIUKO-XUMHUYECKHUX CBOWCTB, TNPHUHIMIBI CHHTE3a
pPOOOTH3MPOBAHHOTO KOMIUIEKCA ISl MPOIECCOB TEPMUYECKOH 00pabOTKH MeTaiia u
MHoroe jpyroe. COOpHUK IpenHa3HaueH s PAOOTHHUKOB pa3IUYHbIX OTpacieut
HapOJHOIO XO3ﬂﬁCTBa, HAay4YHBIX COTPYAHUKOB, CHICHHUAIU3UPYIOINIUXCA B
COOTBETCTBYIOLMX 001ACTAX 3HAHUI, aCIMPAHTOB U CTyJeHTOB BY30B.

PenienseHTsr:
Kmumomt FO.A., nexkan ¢akynbreta XTuT, KaHA. TeXH. HayK;
Emenxo JI.C., mpo@d. kadenpst THBUOXT, n-p TexH. HayK;
Ky3bmenkos M.U., npod. kapeaper TCKuBM, n-p TexH. Hayk;
JleBnanckuii A.D., 3aB. kadenpoit [InAXII, n1-p TexH. HayK;
Yepuuk A.A., 3aB. kadenpoit XTOXITuMOIT, kana. XuM. HayK;
Kapnosuu J[.C., 3aB. kadenpoit AIllIu3, kanxa. TexH. HayK;
[Hremna B.H., 3aB. kadenpoii [13, n-p TexH. HAYK;
I'BozneBa H.A., nou. kabenpsr X, TOXIIMMOT, kaua. TeXH. HAyK

['11aBHBIN peakTop: peKTop, KaHa. SkoHoM. Hayk Kacneposuu C.A.

| SBN 978-985-897-385-8 © YO «benopycckuii rocy1apcTBEHHbII
TEXHOJIOTMUECKUI yHUBepcUuTeT», 2026



UDC 639.3.06:579.64
V.N. Shtepa, Doctor of Technical Sciences, Head of the Department;
Chen Yongan, Master of Science in Ecology;

Li Xiong, Master of Sciencein Ecology
(Belarusian State Technological University, Minsk);

A.B. Shikunets, Postgraduate Student
(Polessky State University, Pinsk)

EFFECT OF AN ELECTROTECHNOLOGICAL MODULE
OPERATION ON THE MICROBIAL COMMUNITY IN RAS

Aquaculture is an important component of food security in many
countries worldwide, including the Republic of Belarus. According to the
recommendations of the Ministry of Health, annual fish consumption
should be 21.3 kg per capita, whereas the actual level is only 14-15 kg per
capita per year. Insufficient consumption indicates the relevance of search-
ing for new solutions for aguaculture development, a key element of which
isindustrial fish farming [1].

In Belarus, industrial fish production is mainly carried out using re-
circulating aguaculture systems (RAS). These systems allow fish cultiva-
tion at high stocking densities, which leads to the accumulation of hazard-
ous metabolites in the form of nitrogen compounds (ammonia/ammonium,
nitrite, nitrate) [2].

The primary solution to this problem is the use of biological filtration
systems based on the conversion of nitrogen compounds by nitrifying mi-
croorganisms. These microorganisms are adsorbed on the surface of a spe-
cial substrate, forming an active biofilm.

However, the operation of such systems is associated with a number
of challenges, including slow start-up and high sensitivity to environmental
parameters such as pH, dissolved oxygen concentration, and mixing inten-
sity. Deviation of even one parameter may cause system failures, indicating
the need for solutions aimed at increasing system efficiency and facilitating
biofilter start-up.

A promising solution in this context is the implementation of an elec-
trotechnological module (Figure 1). As is known, electrolytic water treat-
ment provides a complex and controllable effect on living organisms due to
the formation of electrochemically activated solutions differing in acidity,
redox potential, and ionic composition.
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1 — power supply, 2 — water outlet, 3 — water inlet valve, 4 — membrane,
5 — cathodic zone, 6 — anodic zone, 7 — electrode
Figure 1 — Schematic diagram of the electrotechnological module

During electrolysis, anodic (anolyte) and cathodic (catholyte) frac-
tions are formed, whose biological effects differ fundamentally. Anolyte is
characterized by a slightly acidic medium (pH 6.0-6.9) and positive redox
potential values (up to +40 mV and higher), leading to oxidative stress in
living cells. As aresult, cell membrane permeability is disrupted, enzymat-
ic activity is suppressed, and microbial viability decreases, which manifests
as a pronounced inhibitory and bactericidal effect. Experimental data
demonstrate that anolyte exposure can reduce the total microbial count by
severa orders of magnitude.

In contrast, catholyte has a dlightly alkaline reaction (pH 8.0-8.2)
and a negative redox potentia (up to —60...—70 mV), creating reducing
conditions favorable for cellular activity. Under these conditions, metabolic
processes intensify, and microbial growth and reproduction are enhanced,
resulting in a sharp increase in microbial abundance. When anolyte and
catholyte fractions are mixed, a water medium with near-neutral pH and
redox potential is formed, combining reduced toxicity with high biological
activity. This enables controlled regulation of microbial communities by
stimulating beneficial microorganisms without suppressing biologica pro-
cesses (3, 4].

Thus, water electrolysis can be considered a universal tool for regu-
lated influence on living organisms, capable of both suppressing undesira-
ble microflora and stimulating the growth and activity of biologica sys-
tems depending on the selected treatment. This is aso confirmed by our
experimental studies, in which control and experimental biofilter models
were created. In the experimenta system, water was treated by electrolysis,
whereas no such treatment was applied in the control system [5]. After a
prolonged operation period, biofilter substrate elements were sampled to
anayze the abundance of nitrifying bacteriain both systems.

Microbiological analysis showed that the use of the electrotechnolog-
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ical module significantly increases the abundance of nitrifying bacteria in-
volved in both phases of nitrification:

First phase of nitrification (Nitrosomonas, Nitrosococcus): without
treatment: 1.76 x 10° CFU/mL: with treatment: 4.5 x 10® CFU/mL.

An amost 25-fold increase in bacterial abundance was observed.

Second phase of nitrification (Nitrobacter): without treatment: 2.7 x
10* CFU/mL; with treatment: 7.6 x 10* CFU/mL.

An increase by a factor of 2.8 was recorded, confirming the pro-
spects of using electrotechnological modules to enhance biofilter perfor-
mance by increasing the growth rate of nitrifying microorganisms in the
System.

Conclusion. It was established that the application of an electrotech-
nologica module in RAS has a pronounced stimulating effect on the nitri-
fying microbial community of the biofilter. The obtained results confirm
the feasibility of using electrotechnological modules to improve the effi-
ciency and operational stability of biofiltration systems in industrial aqua-
culture.
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Hayunoe uznanue
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